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My goal for some time has been to help begin instituting
some basic changes in the way we operate in medical care
and education. I often ask myself, "Does speaking at a
conference or a dinner, along with others from all over the
country, really change anything in the classrooms and in
the clinics? Or does each person just elaborate upon his own
interests, presenting academic papers and reports, while the
basic premises and behaviors of the old system go on as
before?" We are in great danger of losing our credibility
with students and the patients we are supposed to serve. In
Matthew Arnold's phrase, we seem stranded between two
worlds-one already dead and one powerless to be born.
One of the premises we are trying to uproot and replace
is that schools can give students a body of knowledge, have
them regurgitate on examinations, award them credentials,
and then allow them, without aid, to recall and process many
variables at the time of action in the real world for the next
40 years. Instead of admitting failure, we merely specialize
more and talk more about our specialized pieces at confer-
ences about enzymes, angiograms, simulations and so forth,
and then call ourselves "experts." We focus so completely
on the gradient between what the "expert" knows about
his subject and what the student knows, that we completely
ignore the gradient between what the "expert" knows and
what the problem ideally requires if it is to be solved in a
broad and meaningful context. This latter gradient can be
large, and the efforts of the academic world at times seem
pathetically irrelevant to those in the outside world who
trust us to help solve society's problems. We extended our
eyes with Xvrays, our hands with scalpels and our muscles
with motors. Tools are necessary to extend our capacities
to recall and process many variables at the time of action.
But even after we develop the idea of' 'knowledge couplers"
for use at the time of action, we still risk running the schools
in the same old way, teaching "cores of specialized knowl-
edge" and "habits of certainty" and running conferences
that are monuments to this "spectacle of fragments of in-
tention. "
One hundred years from now people will read about some
of our actions and say; "How could they have ever done
such things?" They will be horrified that we put students
and graduate physicians in rooms, gave them lectures and
then said "memorize, memorize-regurgitate, regurgi-
tate-test, test-credentialize, credentialize;" ignoring for
years the "voltage drop" as they tried, helplessly at times,
to recall and process all that knowledge and focus on the
life of an individual patient. People of the future will dig
up our own studies that show that lectures do not work
except to inspire and awaken. They will study our enormous
malpractice crisis, which occurred despite the fact that we
were spending more and more on education. Finally, they
will wonder why our students put up with such irrational
behaviors.
Future changes and developments. Students and so-
ciety will not let this go on indefinitely. Now they are
prisoners of premises that they cannot change. Students
trying to change the system run the risk of being banned
from it altogether. Leaders in universities can be quite in-
tolerant of basic changes and they can be ruthless, although
subtle, in their tyranny over the minds of frightened and
bewildered students. But new and powerful tools that are
extending the power of human minds for recalling and pro-
cessing large amounts of information may change matters
rapidly. No longer will it make sense to judge people only
by what they know. No longer will they develop irrational
"habits of certainty" that memorized solutions and isolated
simulations inculcate. No longer will they get into trouble
applying "certainty" to situationswhere it cannot be achieved.
The new tools will allow an expression of trade-offs and
ambiguities, and faculties of the future will find that their
job is to teach the use of the new tools, keep the tools up
to date and then teach a tolerance of ambiguity and a skill
for negotiating it with and for those who have the problem
that medicine is trying to solve.
There is another premise of the educational system that
must be changed if the new tools and premises about the
use of knowledge are to be applied successfully. This in-
cludes time, tasks and level of achievement in the life not
only of the student, but of anyone who is trying to accom-
plish something. It is not written in the Bible or the Con-
stitution or any place that I know of that in education you
must make time and tasks the constant, and level of achieve-
ment the variable. This attitude is held by all educational
institutions. School starts in September and it stops in June.
Al! students will take five courses; all will aim to fulfill a
set number of credit hours. When the fixed time is up, some
students get A's, some B''s, some C's and some fail. At the
end of the whole process we hold graduation and give prizes
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to those with the most A's. Some people go through all
their school years and never get anything but a C, D or F.
They never get a chance to do anything right. Thcy are
almost ready to catch on and we say "next course please."
We are using taxpayers' money to guarantee that most schools
will mainly produce guaranteed mediocrity and low morale.
For what leads to high morale? Achievement of something
of which one can be proud. But if everyone is unique, how
can we assign everyone the same number of tasks for the
same amount of time and still produce high quality? Schools
are out of step with a well functioning society. In the real
world, people do not care how many things you do nearly
as much as they care how well you perform. A symphony
conductor does not care how many instruments you play,
whether you compose or whether you have had a course in
conducting; he merely wants to be sure you will play your
part perfectly every time. Even the most talented person can
play only one instrument at a time, so if you do good work
you are useful. No one wants a player who plays five in-
struments poorly, yet that is what many schools produce.
This pattern must change if schools are to truly serve society
and the growth of knowledge.
The teacher of the future: new tools. Another bad habit
that permeates most schools is manifested in the behavior
of those professors who believe that performing intellectual
feats of diagnosis or management in front of students is a
way to teach critical thinking in complex situations. Fre-
quently the teachers are not thinking critically from first
principles but merely seeing patterns and operating from a
Gestalt that they have acquired over 20 or 30 years in the
same specialty. And you cannot teach someone something
in an hour that took you 20 years to learn. Such behavior
is a form of tyranny over the struggling student who imitates
and guesses in rapid sequences. forming bad habits of thought
and feeling overwhelmingly depressed as he or she keeps
missing the mark. If you do not believe the situation just
described is an accurate picture, just have a specialist see
a patient outside of his own speciality (for example, a car-
diologist reading a bone marrow report) and see if he or
she will perform more' 'critically" or effectively than many
of the students.
But even the mind of an experienced person in a specialty
can store only a limited number of patterns that were ac-
quired over years of hard work. And even that specialist
must elicit from the unique patient a large number of relevant
variables before his or her mind can skillfully organize them
into recognizable patterns of disease. Computers easily out-
perform the mind in pointing out relevant variables for a
given problem and in rapidly organizing them with respect
to the many more patterns it holds in its memory. The
teacher of the future will help the student become proficient
in eliciting accurate data from patients and in using the new
tools to interpret and evaluate the resulting patterns. The
teacher will no longer be a dispenser of facts and a dem-
onstrator of intuitive leaps to a student audience. And be-
cause these new tools extend far beyond the capacity of the
human mind, their use will reveal a picture of medicine
never seen before. As Daniel Boorstin, a historian, has said,
a new tool may change our perception of reality. After the
microscope, the clear drop of water was not always clear
anymore. The telescope opened up to our view a universe
never seen before. There have been and always will be those
who give up their past view of the world with great diffi-
culty. They say John Milton could not accept what the
telescope had to reveal- a change in his universe - even
a threat to his theology. And as we use the knowledge
coupler to match the characteristics of unique individuals
to our arbitrary classification systems for diagnosis and man-
agement, we will be confronted with the fact that many of
the categories we have established, taught and used as the
basis for simulations do not always neatly accommodate the
unique patient of the moment. As Leo Tolstoi said in War
and Peace when speaking of Natasha's iIlness,
... but the simple idea never occurred to any of them [the
doctors] that they could not know the true disease Natasha
was suffering from, as no disease suffered by a live man
can be known, for every living personhas hisown peculiar,
personal, novel, complicateddisease unknown to medicine
- not a disease of the lungs, liver, skin, heart, nerves and
so on, mentioned in medical books, but a diseaseconsisting
of one of the innumerable combinations of the maladies of
those organs. This simple thought cannot occur to the doc-
tors, as it cannot to the wizard that is unable to work his
charms ...
What are the required changes in the education pro-
cess and how will change come about? To me, one of
the most dramatic observations of our time, as dramatic as
flights to the moon and genetic engineering, is that in the
shadow of medical centers where we transplant hearts and
make test tube babies, people are getting the most frag-
mentary coupling of medical knowledge to their needs, as
they try to prevent disease, adjust habits and manage the
innumerable combinations of bodily dysfunctions that afflict
them. No one ever got the Nobel prize for making sure that
in a busy clinic for humans (particularly for the poor) or
animals the right thing was done every time. It is true that
the university is the place to discover "new" knowledge,
but the necessary "new" knowledge is how to use knowl-
edge effectively for everyone, every time. We are like a
cell that makes half of the enzymes wrong and instead of
cleaning up its act, merely continues making new ones,
more stimulated by novelty than by any sense of respon-
sibility to the overall functioning of the cell, let alone the
functioning of the whole organism. And little will change
as long as we insist on memorizing, testing, recalling and
processing large numbers of variables at the time of action.
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What we are now witnessing is universities that are truly
engaging in educational malpractice. Practitioners of the
medical arts are out there getting sued and taking all the
heat, when in reality they are victims of a wrong set of
premises. The price society pays for wrong premises can
be enormous. We talk about minority groups of all types
and what deprivation and discrimination can do, but the
deprivation and injustice that result from the wrong premises
in education can have destructive effects that make all other
attempts at justice ineffective and almost meaningless .
How will change come about? Must we wait for the
patients and other clients of the medical systems to rise up
in revolt; to have their legislatures change the laws of li-
censure under which the universitiespurport to operate?Will
the public invoke the Hooper Doctrine, in which the great
Justice Learned Hand said that at times a whole profession
or a whole industry can be liable? Everyone expects and
deserves to have their uniqueness recognized and consid-
ered. Juries do not let you off in court because your mistake
is statistically insignificant and consistent with the limita-
tions of the human memory. The public does not use prob-
abilities the way many university minds do. A person does
not say, "I think I shall go visit my cousin in Seattle with
a probability of 95%." No, the public sets goals, uses the
best tools such as maps, rather than relying on human mem-
ory, and gets there every time, no matter how unusual the
pathway may be. It is irrelevant that no one ever took that
unusual path before. The public will soon learn the folly of
our premises and demand that our educational malpractice
cease before any more damage is done. They will expect
us to use studies and statistical analyses of all types to make
maps that show us options for every problem and the results
of those options. They must and will reserve the right to
have their uniqueness be the basis for choosing among the
options. Patientsand clients have a PhD in their own unique-
ness and they must always bean integral part of the problem
solving process.
Conclusions. I hope the cardiologists will be among the
leaders in changing the educational process and that they
will become masters of the new tools that enable the ap-
propriate knowledge to be brought to each patient every
time. I would like to believe that a visit to any cardiology
clinic would reveal the routine, daily use of the most up to
date knowledge coupling tools in the care of every patient
eradicating the "voltage drop" from libraries of knowledge
to patients in need, which is a "voltage drop" we have
tolerated far too long. Furthermore, we shall see students
in the earliest phases of their development using knowledge
couplers as the basis for determining what skills they must
master in physical diagnosis and laboratory work so that
there will be no hit or miss approach to fulfilling their
responsibilities to their patients. We now have the means
for defining a system of care in which the movement of
knowledge throughout the system is far more under control
and in which patients take a far more active role in the
management of their own health care.
After all, our actions scream so loudly that no one in the
long run really cares what we say. And what we do in the
everydaycare of the whole individual mustregain and firmly
establish our credibility in the practice of the medical arts.
